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Introduction 
The purpose of this analysis is to quantify the effects to vegetation that will result from the 

implementation of any of the alternatives studied in detail as part of the Commercial Timber 

Harvest in the Beaver Creek Watershed Project. 

The analysis will focus on the following issues identified during scoping for this project.  They 

are: 

 The proposed road development and timber harvest has the potential to allow 

existing populations of non-native invasive plants (NNIPS) to expand and others 

to become established and displace populations of native plants. 

 The proposed two-aged harvest will result in new forests composed of an abundance of 

red maple and yellow-poplar at the expense of populations of oaks and hickories, 

resulting in impacts to habitat available for wildlife communities. 

Proposed Action 
The Forest Service is proposing commercial timber harvest in eleven (11) individual areas 

covering approximately 303 acres.
1
  This commercial harvest would require the construction of 

approximately 0.9 of a mile of system road and one mile of temporary road.  No more than 30 

acres within the treated areas will be devoted to skid trails and landings.  The commercial harvest 

is designed to accomplish two different results.  A description of each follows. 

On approximately 133 acres the 

treatment is designed to improve 

the vigor of the trees on the site.  

This is called thinning and this 

would be accomplished by 

removing no more than 50% of 

the existing canopy trees during 

the harvest.  In this treatment, 

trees in the upper canopy will be 

identified and trees competing 

for sunlight, water, and nutrients 

will be removed.  The remaining 

trees will be of the dominant 

species present in each area and 

will generally be from the oak 

group.  Longer-lived species 

will also be favored.  The trees would be cut using a chainsaw or mechanical equipment 

such as a feller-buncher and removed from the site using ground based equipment. 

 

                                                      

 
1
 See Table 1 

Table 1:  Commercial harvest areas with size and treatment 

Compartment Stand 

Treated 

Acres Treatment 

1092 29 14 Two-aged Shelterwood 

1092 31 26 Thinning 

1093 7 35 Two-aged Shelterwood 

1095 22 10 Thinning 

1095 23 38 Thinning 

1095 26 21 Two-aged Shelterwood 

1095 30 15 Thinning 

1095 40 21 Two-aged Shelterwood 

1116 40 40 Two-aged Shelterwood 

1116 44 44 Thinning 

1116 46 39 Two-aged Shelterwood 

 Total 303  
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The second treatment on 

approximately 170 acres is designed 

to allow new trees to become 

established and grow in the site.  

This is called a two-aged 

shelterwood and would be 

accomplished by removing 

approximately 80% of the canopy 

trees.  Trees selected for retention 

following the treatment will be from 

those in the main canopy of the 

stand.  The retained trees will be 

selected from species that produce 

nuts and are longer lived.  The 

removed trees would be cut by a 

chainsaw or mechanical equipment 

such as a feller buncher and would 

be removed from the site using 

ground based equipment.  Also, 

herbicide, a mixture of triclopyr and 

imazapyr, would be applied to the 

stumps of selected species (red 

maple and sassafras, 0.5ò to 8ò 

DBH) to reduce/eliminate sprouting 

from these species reducing 

competition with seedlings and 

sprouts of other species of trees. 

The two treatments would have 

several common features.  First of 

all, existing roads that access the sites would need to have work done to ensure that the 

treatments would be successfully completed.  This work would involve re-grading, 

clearing ditches, and cleaning/repairing water control structures.  Secondly, trees will be 

retained in each treatment area at levels needed to provide for essential wildlife habitat 

such as roosting sites for Indiana bats, snags, and den trees.  Additionally, areas of 

exposed soil resulting from construction and use of skid trails and landings would be 

mulched and/or re-seeded with native grasses and forbs to prevent/reduce erosion.  These 

areas will then be allowed to re-vegetate to woody species through time.  Finally, the 

timing of these treatments will depend upon ground conditions and will take place during 

the drier times of the year.  Typically this will be in the summer and fall. 

The Forest Plan establishes standards, requirements that often impose limitations on 

management activities to protect resources or public safety, for the entire forest and 

                                                      

 
2
 Source:  http://kygisserver.ky.gov/geoportal/catalog/main/home.page 

Table 2:  Percentage of area by various land cover in 

the Beaver Creek project
2
 watersheds 

Land cover 

All 

ownership 

Private 

land 

% 

Mixed Deciduous Forest 49.85 44.55 

Oak Forest 16.01 16.39 

Pasture/Hay 8.46 13.11 

Other Mixed Forest 6.32 5.67 

Developed 4.69 6.06 

Herbaceous 4.17 6.02 

Oak-Pine Forest 2.74 3.00 

Water 2.05 0.03 

Pine Forest 1.30 1.21 

Yellowpoplar Forest 1.17 1.16 

Deciduous 1.07 1.13 

Hemlock-Mixed Forest 0.96 0.63 

Shrub 0.53 0.35 

Barren 0.30 0.41 

Hemlock Forest 0.18 0.13 

Mixed Shrub 0.08 0.00 

Mined or Bare 0.04 0.07 

Open land 0.04 0.07 

Floodplain 0.02 0.00 

Cropland 0.02 0.01 
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Figure 1:  Map of activities are planned in the Proposed Action 
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 specific to prescription areas.  The 

treatments would be implemented to meet or 

exceed applicable standards listed in Chapter 

2 of the Forest Plan for the appropriate 

prescription areas.
3
  Project areas fall into 

three prescription areas; 1.C - Cliffline 

Community, 1.E ï Riparian Corridor, 3.B 

Large Reservoir, 1.K ï Habitat Diversity.  

The actual tree cutting or harvesting will 

only take place in the portions of the areas 

that fall within the Habitat Diversity 

prescription area. 

Affected Environment 

Existing Condition 

The project watersheds are considered part of 

the Southern Appalachian Hardwood Region.
4
  

They are part of the largest contiguous, 

temperate hardwood forest in the world.  Table 2 

summarizes the land cover for the watersheds as 

a whole and also for the portions of the 

watershed that is in private ownership.  In 

summary, approximately 80 percent of the 

watershed is forested regardless of ownership.  

Pastureland and other agricultural development 

are more common on private land within the 

watershed. 

The analysis related to this project will focus on 

the following factors as the most relevant to the 

effects of the proposed action: 

 Landcover 

 Diversity of forest communities and tree 

               species 

 Age of overstory trees 

 Density of trees in areas 

harvested using  

               two-aged shelterwood treatment 

 Density of oak and hickory 

species in  

               areas harvested using two-aged  

               shelterwood treatment 

                                                      

 
3
 USDA Forest Service 2004 

4
 Barrett 1995, Chapter 5 

Table 3:  Forest communities and selected 

characteristics on National Forest System 

Land in the Beaver Creek Watershed 

Community Acres in 

watershed 

Dominant 

Trees 

Oak 5,272 Oaks 

Hickory 

Red maple 

Ash 

Shortleaf pine 161 Shortleaf pine 

Pitch pine 

Virginia pine 

Oaks 

Pine-oak 337 Virginia pine 

Oaks 

Red Maple 

Redcedar 

Cove 

hardwoods 

8,884 Sugar maple 

Beech 

Yellowpoplar 

Oaks 

Buckeye 

Basswood 

White ash 

White pine-

hemlock 

257 Eastern white 

pine 

Hemlock 

Sugar maple 

Birch 

Beech 

Oaks 

Red maple 

Ash 

Dry oak 1,937 Chestnut oak 

Scarlet oak 

Black oak 

Red maple 

Floodplain 291 Black gum 

Sycamore 

Willow 

Elm 

Red maple 

Boxelder 
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 Density of red maple and sassafras on  

               areas harvested using the two aged  

                                                                        shelterwood treatment 

 Productivity 

 Non-native invasive plants 

Diversity of forest communities and tree species 

                                                      

 
5
 USDA Forest Service 2007, page 25 

6
 USDA Forest Service 2007, Page 25 

7
 USDA Forest Service 2007, Page 25-26 

Table 4:  Area age, basal area, diameter of largest trees, possible Old Growth determination, and 

number of tree species currently present in proposed commercial harvest areas in the Beaver 

Creek Watershed 

Compartment Stand 
Forest 

Community 

Minimum 

age of 

oldest 

trees 

(years)
5
 

Basal 

area of 

trees 

(ft
2
 per 

acre)
6
 

Diameter 

of largest 

trees 

(inches)
7
 

Possible 

Old 

Growth 

(Yes or 

No) 

Number 

of tree 

species 

before 

treatment 

1092 29 Oak 82 118 15 No 21 

1092 31 
Cove 

hardwoods 
76 146 17 No 20 

1093 7 Oak 107 133 14 No 9 

1095 22 Oak 66 110 18 No 6 

1095 23 
Cove 

hardwoods 
96 96 16 No 17 

1095 26 Oak 108 118 18 No 13 

1095 30 Dry oak 92 96 20 No 8 

1095 40 
Cove 

hardwoods 
116 87 14 No 20 

1116 40 Dry oak 105 104 16 No 15 

1116 44 Dry oak 96 98 15 No 12 

1116 46 Dry oak 99 108 15 No 19 
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Forest Communities:  These forest communities have resulted from a mixture of biotic, 

abiotic, and human-caused influences.
8
  These have included tree migration following the 

ice age, selective timber harvesting, agricultural use, agricultural abandonment, tree 

species elimination due to disease (i.e. chestnut blight), and wildfire suppression.  The 

forest communities on the landscape are considered transition forests as they have had 

less than a generation of tree growth and establishment since the advent of many of these 

influences.  However, many of the tree species currently dominating the landscape have 

been present for many thousand years.
9
  Future changes in climate are not expected to 

affect diversity of forest communities or trees species between now and 2060 in the 

project area.
10

  Table 3 provides a summary of the forest communities distributed across 

the watershed on NFS land.  Table 4 includes the forest communities for the areas 

proposed for harvest. 

Figure 2:  Distribution of ages by decade for stands in the Beaver Creek Project Area 

Tree species:  Forested areas in this region may contain up to 50 individual species of 

trees.  More commonly, 15 to 20 species are found.
11

  Table 4 presents the number of tree 

species present in the areas where commercial harvesting is proposed. 

                                                      

 
8
 Barrett 1995, page 173 

9
 Delcourt et al 1998 

10
 Vose and Klepzig 2014, Figure 10-18 

11
 Barrett 1995, page 175-176 

Average: 95 110 15  15 
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Age of overstory trees 

Distribution of ages:  Figure 1 presents the distribution of the age of overstory trees in 

watershed grouped by area and decade of establishment.  This distribution of ages is a 

bimodal distribution similar to that of the entire forest.
12

  Forest Plan Objective 1.4.A 

directs the avoidance of activities that change the average of overstory trees in age classes 

that are less than one percent of the project area to provide for the development of older 

forest characteristics.  In this instance that would be in any forested areas with an 

establishment date older than the 1870s. 

Assessment of possible Old Growth criteria:  Forest Plan Objective 1.4.C.
13

 

encourages the assessment of areas to determine their status as Old Growth.  Possible Old 

Growth criteria are presented in Table 3-25 of the Environmental Impact Statement for 

the Forest Plan.
14

  Table 4 presents the values for these criteria in areas and a 

determination of Possible Old Growth status for proposed for treatment areas.  None of 

the areas proposed for treatment currently meet the criteria for Possible Old Growth. 

                                                      

 
12

 USDA Forest Service 2004a, page 3-113 to 3-114 
13

 USDA Forest Service 2004, page 2-7 
14

 USDA Forest Service 2004a, page 3-91 
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Size of old growth patches:  Currently there are 1,120 acres of forest within the 

watershed that could be considered as Possible Old Growth forest as defined in the Forest 

Plan.
15

  The individual areas range in size from the smallest at 3 acres to the largest at 102 

acres.  The areas average 22 acres in size.  Forest Plan Objective 1.4.B
16

 set a goal of 

developing patches of Old Growth that exceed 300 contiguous acres for each Old Growth 

community.
17

  None of the areas proposed for treatment are adjacent to the Possible Old 

Growth areas. 

Density of trees on forested areas 

The level of tree density (usually expressed 

in trees per acre) on forested areas can have 

many effects.  Too many trees per acre can 

reduce tree vigor making them more 

susceptible to death from disease, drought, 

or any number of events.  Too few trees per 

acre may result in the site being under-

utilized for wood production or wildlife 

habitat. 

The concept of stocking has been 

developed to relate density to these more 

qualitative measures.
20

  Stocking charts 

specific to various forest communities have 

been developed over time.  Stand Density 

Index (SDI)
21

 is used for this project to 

quantify stocking.  Table 5 presents the 

estimated stocking for all forested NFS 

land within the Beaver Creek watershed.  Areas in the non-stocked to understocked range 

are not fully occupied by trees.  This may be due to recent disturbance or timber harvest.  

Fully stocked areas are fully occupied by trees.  Overstocked areas have more trees per 

acre than the sites resources can sustain for very long and may be considered susceptible 

to mortality from disease, drought, or other disturbance. 

                                                      

 
15

 USDA Forest Service 2004, page A-23 to A-24 
16

 USDA Forest Service 2004, page 2-7 
17

 USDA Forest Service 1997 
18

 Williams 2003, Figure 3, page 141 
19

 Areas with SDI >175 will experience density induced mortality, Williams 2003, page 141 
20

 Smith 1986, page 119 
21

 Reineke 1933 

Table 5:  Summary of density of forested 

areas by stocking level in the Beaver Creek 

Watersheds 

Stocking level         

(SDI 
18

 range) 
% of land 

Non-stocked (<50) 2.76% 

Understocked (50-124) 23.93% 

Fully stocked (125-

215)
19

 
42.54% 

Overstocked (>215) 30.78% 
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Table 6:  Overstory density of all trees, oak and hickory species, red maple and sassafras, 

and stocking currently present in proposed commercial harvest areas in the Beaver 

Creek Watershed 

Compartment Stand 

Density of all 

trees 

(trees per acre) 

Density of 

oak and 

hickory 

species 

(trees per 

acre) 

Density of 

red maple 

and 

sassafras 

(trees per 

acres) 

Stocking 

level 

(Stand 

Density 

Index) 

1092 29 60 43 30 
Overstocked 

(256) 

1092 31 64 33 1 
Overstocked 

(292) 

1093 7 36 36 0 
Fully stocked 

(138) 

1095 22 59 59 0 
Fully stocked 

(182) 

1095 23 63 43 0 
Fully stocked 

(212) 

1095 26 66 63 0 
Overstocked 

(254) 

1095 30 41 38 0 
Fully stocked 

(168) 

1095 40 45 34 4 
Fully stocked 

(206) 

1116 40 62 56 1 
Overstocked 

(275) 

1116 44 54 53 1 
Overstocked 

(228) 

1116 46 60 51 2 
Overstocked 

(250) 

 Average: 55.45 46.27 3.55  

Table 6 presents the overstory density in trees per acre for the all the trees, trees of oak 

and hickory species, and red maple and sassafras currently present in the areas proposed 

for commercial harvest.  The stocking and stand density index for each area is also 

presented. 

Productivity 

Forest productivity is a measure of the production of organic matter per unit of area per 

unit of time.
22

  Changes in forest productivity can provide an indication of the 

sustainability of activities with reductions in productivity indicating that actions are 

reducing the outputs anticipated from that forest.  For this analysis net ecosystem CO
2 

exchange (NEE) will be used to estimate changes.  NEE quantifies the exchange of 

carbon between forests and the atmosphere in the form of carbon dioxide.
23

  It is 

expressed in grams of carbon per square meter per year.  Negative values for NEE 

                                                      

 
22

 Kimmins 1987 
23

 Vose and Klepzig 2014, page 198 
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indicate that forests are retaining carbon in the vegetation and positive values indicate 

that carbon is being released to the atmosphere.  Currently forests in the project area have 

an NEE of -550gC/m
2
/year.

24
 

Non-native invasive plants 

Over 33 plants are considered non-native invasive 

plants (NNIPS) capable of becoming established in 

the watershed.  Currently there are known 

populations of 22 species of non-native plants in the 

project area covering approximately 730 acres.  Most 

of these populations are along roadsides and in 

grasslands. 

  

                                                      

 
24

 Vose and Klepzig 2014, page 213 
25

 Derived from Forest Service TESP database NNIPS inventory layer 

Table 7:  Non-native invasive plant species 

present with area of coverage within the 

Beaver Creek Project area
25

 

Common name Area 

covered 

(acres) 

Autumn olive 35.51 

Chinese yam 0.09 

Coltsfoot 0.05 

Common chickweed 0.36 

Common dandelion 0.00 

Crownvetch 136.54 

Garlic mustard 0.05 

Ground ivy 0.02 

Japanese honeysuckle 72.82 

Johnsongrass 0.03 

Multiflora rose 201.50 

Narrowleaf plantain 0.01 

Nepalese browntop 149.97 

Nodding plumeless thistle 30.73 

Oriental bittersweet 20.33 

Oriental ladyôs thumb 6.23 

Queen Anne's lace 3.84 

Sericea lespedeza 70.98 

Shrub lespedeza 0.01 

White poplar 0.06 

Yam 0.00 

Yellow sweetclover 0.50 

Total coverage: 729.63 
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Desired Condition 

This project is needed to bring these areas closer to the desired condition described in the Forest 

Plan.  The Plan establishes goals and objectives for the Forest as a whole and specifically for the 

management of the Habitat Diversity Prescription Area.  These goals and objectives attempt to 

define what types of vegetative cover are desired on the Forest. 

This project is designed to address the following goals and objectives: 

× Objective 2.1A.  Within each stand, the relationship of basal area, number of trees, and 

average tree diameter is below the 80 percent stocking level. 

Stand Density Index (SDI)
26

 is used to estimate tree density in the project area.  Stand density 

indices over 175 represent stocking levels over 80%
27

.  Based upon this data, 57% of the 

forested National Forest System Land in the project watersheds is over the 80 % stocking 

level.  Table 8 presents the current tree density of the areas to be treated and the expected 

density following treatment. This reduction in density and careful selection of trees to 

be left should result in improved vigor in the thinned areas.  This improved vigor will 

provide greater resilience to insects, diseases, and other disturbances.  In the areas 

where the two-aged shelterwood is implemented, the reduction in canopy cover will 

create conditions where new seedlings and/or stump sprouts will be established.  This 

will establish a new, younger forest in those areas. 

Table 8:  Commercial harvest areas with stocking level before and 

immediately following harvest 

Compartment Stand Acres 

Current stand 

density 

(% stocking) 

Expected stand 

density 

(% stocking) 

1092 29 14 >116 <40 

1092 31 26 >116 70 

1093 7 35 80 <40 

1095 22 10 83 70 

1095 23 38 97 70 

1095 26 21 116 <40 

1095 30 15 79 70 

1095 40 21 95 <40 

1116 40 40 >116 <40 

1116 44 44 106 70 

1116 46 39 116 <40 

 Total 303   

 

 

                                                      

 
26

 Reineke 1933 
27

 Williams 2003 



Commercial Timber Harvest in the Beaver Creek Watershed Project:  Vegetation Report 

14 

× Objective 2.4.A.  Move acres from Fire Regime Condition Classes 3 and 2 and into 

Classes 2 and 1. 

A Fire Regime Condition Class (FRCC) Assessment
28

 was conducted for the project 

watersheds.  This assessment was designed to identify how closely the current 

condition of the area matches the desired condition in the Forest Plan.  The analysis 

considered the types and intensities of disturbance that occur in the watershed.  

Disturbances are events such as fire and windstorms that affect the vegetative 

structure of the area.  A watershed with a Condition Class of 3 is not very close to the 

reference condition.  Class 1 indicates that the current and reference conditions are 

very similar.  Class 2 indicates that certain aspects of disturbance are present but 

some are still missing.  The differences in desired and current condition can be due to 

structural differences in the vegetation or differences in the severity and frequency of 

events such as fire and windstorms. 

The project area as a whole is classified as being in condition Class 2.  The departure 

for the watershed is due to both structural differences in the vegetation and missing 

disturbance events.  The proposed treatments would address the structural differences 

between the desired and current conditions. 

The thinning would address a lack of open forest canopies.  The FRCC assessment 

identified a need for an additional 1,994 acres of open canopied forests.  This project 

would create an additional 133 acres of that type of forest. 

The two-aged shelterwood treatments would address a structural need for younger ï

aged forests.  The FRCC assessment identified a need for 872 additional acres of this 

type of structure.  This project would create an additional 170 acres of this type of 

forest. 

× Goal 8:  Provide renewable products on a sustainable basis when such provision is 

compatible with Desired Future Conditions. 

The activities described in this project would yield approximately 5,849 hundred 

cubic feet (CCF) of timber products worth approximately $347,445.00. 

× 1.K-Objective 1.A.  Maintain 5 to 6 percent within each 5
th
 level watershed in the 0-

10 age class. 

There needs to be between 460 to 560 acres of forest between 0 and 10 years in age in 

the watershed at any time in Prescription Area 1-K.  Currently there are 177 acres of 

such forest.  The current project would add 170 acres through the two-aged 

shelterwood treatments for a total of 347 acres. 

× 1.K-Objective 1.D.  Maintain five percent within each watershed in stands thinned to 

60-70 basal area. 

                                                      

 
28

 Hann, et al 2004 
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There is a need for an additional 172 acres of this type of forest.  This project would 

create an additional 133 acres through the thinning treatment. 

Environmental Consequences 

Methodology  

This vegetation analysis utilizes Forest Service vegetation databases to assess watershed-scale 

vegetation on National Forest System land.  Land-cover on private lands was assessed using data 

available from the Commonwealth of Kentucky.
29

  Field plots are used to assess the vegetation on 

the areas proposed for treatment.  Growth projections are developed using the Forest Vegetation 

Simulator (FVS).
30

  Growth projections for the no action and thinning treatments will extend to 

40 years from present.  Growth projections for the two-aged treatments extend to 20 years 

following treatment. 

Incomplete and Unavailable Information 

FVS modelling of regeneration of hardwood species is limited. 

Spatial and Temporal Context for Effects Analysis 

The spatial boundary for analysis of cumulative effects to the vegetative resource are three 

watersheds depicted in Figure 3 containing the access routes and areas proposed for commercial 

harvest.  The temporal boundary for analysis of cumulative effects to vegetation is 2016 to 2036 

for two-aged treatments and 2016 to 2066 for the thinning treatment, because this is the time 

period in which the activities can be accurately modelled in FVS for these forest communities and 

activities. 

Connected Actions, Past, Present, and Foreseeable Activities Relevant to 

Cumulative Effects Analysis 

All connected actions to implement this project are part of the Proposed Action and 

Alternatives.  The following projects are considered past, present, or reasonably 

foreseeable and capable of generating effects relevant to this analysis and will be 

considered in the cumulative effects analysis: 

 Implementation of Cave Run Trails Non-motorized Project 

 Implementation of the Forestwide Control of NNIPS Project 

 Projected mortality due non-native insect infestations such as emerald ash borer 

(EAB) and hemlock woolly adelgid (HWA) 

 Changes due to projected climate change 

                                                      

 
29

 Source:  http://kygisserver.ky.gov/geoportal/catalog/main/home.page 
30

 http://www.fs.fed.us/fmsc/fvs/ 
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Figure 3:  Map of watersheds used in this analysis 

Description of Alternatives 

Alternative A (Modified proposed action):  Responds to Issues 1 and 3 

Alternative A is the proposed action modified to include changes resulting from the public 

involvement process.  The original proposed action will be modified in the following ways. 

1. Erosion control of soil exposed by activities with annual cereal grains.  This 

activity was added following review of the comments provided by the public.  

This change will allow native populations of plants to re-vegetate the area while 

providing for immediate erosion control by the cereal grains and also reflects a 

change in Forest practice since the original submission of the project to the 

public. 

2. Plant the following soft mast shrubs in landing areas used in the commercial 

harvest:  native plums, persimmon, dogwood, black cherry, and native 

hawthorns.  This was added following review of public comments. 

3. Replace the post-harvest site preparation treatment with herbicide with a crop 

tree thinning treatment 10-years post-harvest without herbicide. 

4. Treat existing populations of non-native prior to and during any ground 

disturbing activity using manual (cutting or uprooting) or mechanical (mowing or 

mastication) tools.  This will involve use of mechanical treatments along 

transportation routes and manual treatment away from transportation facilities.  

Mechanical treatments may utilize a brush mower pulled by motorized 

equipment such as a tractor or all-terrain vehicle or a masticator head mounted on 

a skid-steer or excavator.  Manual work may include the use of chainsaws, 

grubbing tools, and hand-held cutting tools. 



Commercial Timber Harvest in the Beaver Creek Watershed Project:  Vegetation Report 

17 

 

Figure 4:  Map of activities proposed in Alternative B 

 


















